A large collection of compact box C/D snoRNAs and their isoforms in Euglena gracilis: structural, functional and evolutionary insights.
In the domains Eucarya and Archaea, box C/D RNAs guide methylation at the 2'-position of selected ribose residues in ribosomal RNA (rRNA). Those eukaryotic box C/D RNAs that have been identified to date are larger and more variable in size than their archaeal counterparts. Here, we report the first extensive identification and characterization of box C/D small nucleolar (sno) RNAs from the protist Euglena gracilis. Among several unexpected findings, this organism contains a large assortment of methylation-guide RNAs that are smaller and more uniformly sized than those of other eukaryotes, and that consist of surprisingly few double-guide RNAs targeting sites of rRNA modification. Our comprehensive examination of the modification status of E.gracilis rRNA indicates that many of these box C/D snoRNAs target clustered methylation sites requiring extensive, overlapping guide RNA/rRNA pairings. An examination of the structure of the RNAs, in particular the location of the functional guide elements, suggests that the distances between adjacent box elements are an important factor in determining which of the potential guide elements is used to target a site of O(2')-methylation.